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(54) METHOD AND APPARATUS OF CONTROLLING DRIVERLESS VEHICLE AND ELECTRONIC 
DEVICE

(57) A method and an apparatus of controlling a driv-
erless vehicle and an electronic device are provided, and
relates to the field of artificial intelligence technologies,
such as computer vision and self-driving. The method
includes: in a case that a stop instruction is received or
a driverless vehicle arrives at a preset position, acquiring
a first road surface image captured by a camera of the

driverless vehicle that is on a same side of a door of the
driverless vehicle; acquiring, based on the first road sur-
face image, a target road surface state of road surface
on one or two sides of the driverless vehicle that are
provided with a door; in a case that the target road surface
state is a first road surface state, controlling the driverless
vehicle to stop.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of ar-
tificial intelligence technologies, such as computer vision
and self-driving, of computer technologies, in particular
to a method of controlling a driverless vehicle, an appa-
ratus of controlling a driverless vehicle and an electronic
device.

BACKGROUND

[0002] With the continual development of self-driving
technologies, driverless vehicles, such as driverless bus
and driverless taxi, are more and more common, and are
more and more intelligent.
[0003] Conventionally, a driverless vehicle on the
move often adheres to a fixed stop location (e.g., the
driverless bus has fixed stop locations) according to po-
sitioning, and stops directly at the fixed location, or the
driverless vehicle stops directly under an instruction in-
putted by a passenger in the driverless vehicle.

SUMMARY

[0004] The present disclosure provides a method of
controlling a driverless vehicle, an apparatus of control-
ling a driverless vehicle and an electronic device.
[0005] In a first aspect, an embodiment of the present
disclosure provides a method of controlling a driverless
vehicle, including:

in a case that a stop instruction is received or the
driverless vehicle arrives at a preset position, acquir-
ing a first road surface image captured by a camera
of the driverless vehicle that is on a same side of a
door of the driverless vehicle;
acquiring, based on the first road surface image, a
target road surface state of road surface on one or
two sides of the driverless vehicle that are provided
with a door;
in a case that the target road surface state is a first
road surface state, controlling the driverless vehicle
to stop.

[0006] In the method of controlling the driverless vehi-
cle of this embodiment, in a case that a stop instruction
is received or a driverless vehicle arrives at a preset po-
sition, a first road surface image captured by a camera
of the driverless vehicle that is on a same side of a door
of the driverless vehicle needs to be acquired, then a
target road surface state of road surface on one or two
sides of the driverless vehicle that are provided with a
door is acquired by using the first road surface image,
and the driverless vehicle is controlled to stop in the case
that the target road surface state is the first road surface
state. That is, in this embodiment, in the case that the

stop instruction is received or the driverless vehicle ar-
rives at the preset position, a road surface condition of
road surface on one or two sides of the driverless vehicle
further needs to be acquired, and determination, accord-
ing to the road surface condition, as to whether to stop
refers to controlling the driverless vehicle to stop when
the target road surface state is the first road surface state.
In this way, the road surface condition in the case that
the stop instruction is received or the driverless vehicle
arrives at the preset position is considered in the process
of vehicle stop control, thus the vehicle stop control effect
may be improved.
[0007] In a second aspect, an embodiment of the
present disclosure provides an apparatus of controlling
a driverless vehicle, including:

a first acquisition module, configured to, in a case
that a stop instruction is received or the driverless
vehicle arrives at a preset position, acquire a first
road surface image captured by a camera of the driv-
erless vehicle that is on a same side of a door of the
driverless vehicle;
a second acquisition module, configured to acquire,
based on the first road surface image, a target road
surface state of road surface on one or two sides of
the driverless vehicle that are provided with a door;
a first control module, configured to, in a case that
the target road surface state is a first road surface
state, control the driverless vehicle to stop.

[0008] In a third aspect, an embodiment of the present
disclosure further provides an electronic device, includ-
ing:

at least one processor; and
a storage communicatively connected to the at least
one processor,
wherein the storage stores therein an instruction
configured to be executed by the at least one proc-
essor, and the at least one processor is configured
to execute the instruction, to implement the method
of controlling the driverless vehicle provided in the
embodiments of the present disclosure.

[0009] In a fourth aspect, an embodiment of the
present disclosure further provides a non-transitory com-
puter readable storage medium, storing therein a com-
puter instruction, wherein the computer instruction is con-
figured to be executed by a computer, to implement the
method of controlling the driverless vehicle provided in
the embodiments of the present disclosure.
[0010] In a fifth aspect, an embodiment of the present
disclosure provides a computer program product, com-
prising a computer program, wherein the computer pro-
gram is configured to be executed by a processor, to
implement the method of controlling the driverless vehi-
cle provided in the embodiments of the present disclo-
sure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompany drawings are solely for the pur-
pose of explanation of the present disclosure and in no
way limit the application.

Fig.1 is a first flow diagram of a method of controlling
a driverless vehicle according to an embodiment of
the present disclosure;
Fig.2 is a second flow diagram of a method of con-
trolling a driverless vehicle according to an embod-
iment of the present disclosure;
Fig.3 is a third flow diagram of a method of controlling
a driverless vehicle according to an embodiment of
the present disclosure;
Fig.4 is a structural diagram of an apparatus of con-
trolling a driverless vehicle according to an embod-
iment of the present disclosure;
Fig.5 is another structural diagram of an apparatus
of controlling a driverless vehicle according to an em-
bodiment of the present disclosure;
Fig.6 is a block diagram of an electronic device for
implementing the method of controlling the driver-
less vehicle according to embodiments of the
present disclosure.

DETAILED DESCRIPTION

[0012] The exemplary embodiments of the present dis-
closure are described hereinafter with reference to ac-
company drawings. The details of embodiments of the
present disclosure provided in the description are pro-
vided to facilitate understanding and are only intended
to be exemplary. Those of ordinary skill in the art will
appreciate that modifications or replacements may be
made in the described embodiments without departing
from the scope and spirit of the present disclosure. Fur-
ther, for clarity and conciseness, descriptions of known
functions and structures are omitted.
[0013] As shown in Fig.1, according to an embodiment
of the present disclosure, a method of controlling a driv-
erless vehicle is provided. The method may be applied
to an electronic device, which may include a head unit
or the like, in the driverless vehicle. The method includes
the following steps S101 to S103.
[0014] Step S101: in a case that a stop instruction is
received or the driverless vehicle arrives at a preset po-
sition, acquiring a first road surface image captured by a
camera of the driverless vehicle that is on a same side
of a door of the driverless vehicle.
[0015] The stop instruction may be inputted by a user
(e.g., a passenger in the driverless vehicle, or the like)
in a display interface of an electronic device, may be in-
putted by voice, may be inputted by text, may be gener-
ated by the electronic device in response to an operation
of a control button in the display interface, or the like.
Having received the stop instruction, the electronic de-
vice may prepare for stopping. The determination as to

whether to stop needs to be made based on the first road
surface image captured at the current position by the
camera of the driverless vehicle that is on a same side
of a door of the driverless vehicle and the actual condition
of subsequently detected road surface. In another exam-
ple, the electronic device stores therein multiple preset
positions of the driverless vehicle in advance, and may
prepare for stopping at each of the multiple preset posi-
tions. The determination as to whether to stop needs to
be made based on the first road surface image captured
at the current position by the camera of the driverless
vehicle that is on a same side of a door of the driverless
vehicle and the actual condition of subsequently detected
road surface. In this embodiment, the driverless vehicle
is provided externally with a camera, and the camera is
on a same side of a door of the driverless vehicle, so as
to capture images of road surface on one or two sides of
the driverless vehicle that are provided with a door.
[0016] It is noted, the driverless vehicle is provided with
a camera on one or two sides of the driverless vehicle
that are equipped with a door. For example, if the camera
is provided on one side of the vehicle that is equipped
with a door, the amount of cameras may be one. Alter-
natively, if the driverless vehicle is equipped with a door
on two sides, and a camera is provided on both sides,
then the amount of cameras may be two. As such, the
aforementioned first road surface image may be a road
surface image of road surface on one side of the vehicle,
or the first road surface image includes road surface im-
ages of road surface on two sides of the vehicle.
[0017] Step S 102: acquiring, based on the first road
surface image, a target road surface state of road surface
on one or two sides of the driverless vehicle that are
provided with a door.
[0018] The target road surface state of road surface
on one or two sides of the driverless vehicle may be ac-
quired by using the first road surface image. The target
road surface state may be construed as a road surface
identification result derived from identification performed
on the first road surface image, and the road surface
identification result may include: the road surface is suit-
able for stop or the road surface is not suitable for stop.
That is, the target road surface state may include a state
suitable for stop and a state not suitable for stop. In other
words, the target road surface state represents whether
road surface is suitable for stopping the vehicle. It is not-
ed, the state suitable for stop corresponds to the road
surface identification result that the road surface is suit-
able for stop, that is, the road surface is in good condition
and suitable for stopping the vehicle. In other words, the
state represents that the road surface is suitable for stop
and it is convenient for the passenger to get off the ve-
hicle. The state not suitable for stop corresponds to the
road surface identification result that the road surface is
not suitable for stop, that is, the road surface is in poor
condition and not suitable for stopping the vehicle, e.g.,
the road surface has a pit, is muddy, is flooded, or the
like. In other words, the state represents that the road
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surface is not suitable for stop.
[0019] Step S103: in a case that the target road surface
state is a first road surface state, controlling the driverless
vehicle to stop.
[0020] The first road surface state may be construed
as the state suitable for stop. The target road surface
state being the first road surface state represents that,
in current position, the road surface on one or two sides
of the driverless vehicle is in good condition and suitable
for stopping the vehicle, and it is convenient for the pas-
senger to get off the vehicle. At this time, the driverless
vehicle is controlled to stop.
[0021] In the method of controlling the driverless vehi-
cle of this embodiment, in a case that a stop instruction
is received or a driverless vehicle arrives at a preset po-
sition, a first road surface image captured by a camera
of the driverless vehicle that is on a same side of a door
of the driverless vehicle needs to be acquired, then a
target road surface state of road surface on one or two
sides of the driverless vehicle that are provided with a
door is acquired by using the first road surface image,
and the driverless vehicle is controlled to stop in the case
that the target road surface state is the first road surface
state. That is, in this embodiment, in the case that the
stop instruction is received or the driverless vehicle ar-
rives at the preset position, a road surface condition of
road surface on one or two sides of the driverless vehicle
further needs to be acquired, and determination, accord-
ing to the road surface condition, as to whether to stop
refers to controlling the driverless vehicle to stop when
the target road surface state is the first road surface state.
In this way, the road surface condition in the case that
the stop instruction is received or the driverless vehicle
arrives at the preset position is considered in the process
of vehicle stop control, thus the vehicle stop control effect
may be improved. Since the vehicle is controlled to stop
according to the forgoing process, it is convenient for a
user to get off the vehicle on the road surface where the
vehicle stops.
[0022] In an embodiment, the camera is mounted on
a rear view mirror of the driverless vehicle and is config-
ured to capture a road surface image of road surface on
a side of the driverless vehicle.
[0023] The rear view mirror is provided on opposite
sides of the driverless vehicle (i.e., there are two rear
view mirrors which may be mounted on the vehicle doors)
and is installed with a camera which can be configured
to capture images of road surface on a side of the driv-
erless vehicle. In this way, the condition of road surface
on a side of the driverless vehicle may be determined
based on the first road surface image captured by the
camera, to facilitate the subsequent vehicle stop control
according to road surface condition on a side of the driv-
erless vehicle, and improve vehicle stop control effect.
In an example, the rear view mirror includes a rear view
mirror body (equipped with a mirror and the like) and a
bracket which are connected to each other. The rear view
mirror body is mounted on a vehicle door via the bracket.

The camera may be installed on the bracket and below
the rear view mirror body, and directed along a direction
from the rear view mirror body to the ground, to facilitate
the capture of images of road surface on the side.
[0024] In an embodiment, the acquiring, based on the
first road surface image, the target road surface state of
road surface on one or two sides of the driverless vehicle
that are provided with the door includes: performing fea-
ture extraction on the first road surface image to obtain
first feature data; determining the target road surface
state by matching the first feature data with a preset fea-
ture database stored in the driverless vehicle. That is, in
the embodiment, as shown in Fig.2, a method of control-
ling a driverless vehicle according to an embodiment is
provided. The method includes following steps S201 to
S204.
[0025] Step S201: in a case that a stop instruction is
received or the driverless vehicle arrives at a preset po-
sition, acquiring a first road surface image captured by a
camera of the driverless vehicle that is on a same side
of a door of the driverless vehicle.
[0026] Step S202: performing feature extraction on the
first road surface image to obtain first feature data.
[0027] Step S203: determining the target road surface
state by matching the first feature data with a preset fea-
ture database stored in the driverless vehicle.
[0028] Step S204: in a case that the target road surface
state is a first road surface state, controlling the driverless
vehicle to stop.
[0029] The step S201 corresponds to the step S101,
and the step S204 corresponds to the step S103, which
are not described in detail herein.
[0030] In this embodiment, the determination of the tar-
get road surface state may be performed by the vehicle
locally. That is, feature extraction is performed on the
first road surface image to obtain first feature data; and
then the target road surface state is determined by match-
ing the first feature data with the preset feature database
stored in advance in the driverless vehicle (the preset
feature data may be stored in an electronic device of the
vehicle, e.g., head unit). It is noted, the preset feature
database includes feature data of a plurality of road sur-
face images, and the feature data is of a same type as
the first feature data. For example, the feature data of
road surface image in the preset feature database in-
cludes data of feature A and feature B of the road surface
image and the like, then feature extraction of the feature
A and feature B is performed on the first road surface
image to obtain first feature data which includes data of
feature A and feature B of the first road surface image.
As an example, the determining the target road surface
state by matching the first feature data with a preset fea-
ture database stored in the driverless vehicle may be
construed as determining the target road surface state
by performing similarity match between the first feature
data and the feature data in the preset feature database.
It is noted, the plurality of road surface images in the
preset feature database are a plurality of images of road
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surface not suitable for stop, which are images accumu-
lated in the past of road surface concluded to be not suit-
able for stop. In this embodiment, the target road surface
state is determined by matching the first feature data with
the preset feature database stored locally in the driver-
less vehicle, thus the efficiency of determination of the
target road surface state may be improved, and the effi-
ciency of vehicle stop control is improved.
[0031] In an example, it may be that the feature extrac-
tion is performed on the first road surface image to obtain
first feature data and the target road surface state is de-
termined by matching the first feature data with a preset
feature database stored in the driverless vehicle in the
case that the driverless vehicle has no access to a net-
work (i.e., the driverless vehicle is not connected to a
network, which may be construed as being in an offline
state). In other words, when no network is available, the
driverless vehicle determines the target road surface
state locally, to improve the efficiency of determination
of the target road surface state, and the efficiency of ve-
hicle stop control. In an embodiment, the determining the
target road surface state by matching the first feature
data with the preset feature database stored in the driv-
erless vehicle includes:

in a case that the preset feature database does not
include a target feature data matching the first fea-
ture data, determining that the target road surface
state is a first road surface state; or,
in a case that the preset feature database includes
a target feature data matching the first feature data,
determining that the target road surface state is a
second road surface state.

[0032] The first road surface state is a state suitable
for stop, and the second road surface state is a state not
suitable for stop. In the case that the preset feature da-
tabase includes a target feature data matching the first
feature data, it is determined that the target road surface
state is the second road surface state, which means that
the condition of road surface on the side of the driverless
vehicle in the current position is not suitable for stopping
the vehicle, and it is necessary to further judge whether
to stop. In the case that the preset feature database does
not include a target feature data matching the first feature
data, it is determined that the target road surface state
is the first road surface state, which means that the con-
dition of road surface on the side of the driverless vehicle
in the current position is suitable for stopping the vehicle.
At this time, the vehicle may be controlled to stop, thus
the accuracy and effect of the vehicle stop control is im-
proved. As an example, the target feature data matching
the first feature data may be construed as the target fea-
ture data having a similarity match with the first feature
data. A similarity match means that the similarity is great-
er than a preset similarity. For example, the determining
that the target road surface state is a first road surface
state in the case that the preset feature database does

not include a target feature data matching the first feature
data may include: in the case that the preset feature da-
tabase does not include a target feature data having a
similarity with the first feature data that is greater than a
preset similarity, it is determined that the target road sur-
face state is the first road surface state. The determining
that the target road surface state is a second road surface
state in the case that the preset feature database includes
a target feature data matching the first feature data may
include: in the case that the preset feature database in-
cludes a target feature data having a similarity with the
first feature data that is greater than the preset similarity,
it is determined that the target road surface state is the
second road surface state.
[0033] In an embodiment, the acquiring, based on the
first road surface image, the target road surface state of
road surface on one or two sides of the driverless vehicle
that are provided with the door includes:

transmitting the first road surface image to a cloud
server;
receiving the target road surface state transmitted
by the cloud server and obtained from identification
performed by the cloud server on the first road sur-
face image by using a road surface state identifica-
tion model, where the target road surface state in-
cludes a first road surface state or a second road
surface state.

[0034] In the embodiment, the cloud server performs
identification on the first road surface image by using the
road surface state identification model to obtain the target
road surface state. The target road surface state char-
acterizes the condition of road surface on the side of the
driverless vehicle, and may be a first road surface state
suitable for stop or a second road surface state not suit-
able for stop. The target road surface state may be re-
ceived from the cloud server. The target road surface
state is obtained by the cloud server by performing iden-
tification using the road surface state identification model,
thus the accuracy of target road surface state may be
improved, and the accuracy of vehicle stop control is im-
proved.
[0035] As an example, it may be that the driverless
vehicle while being in connection with a network (i.e., in
an on line state) transmits the first road surface image to
the cloud server, and the cloud server performs identifi-
cation on the first road surface image by using the road
surface state identification model to obtain the target road
surface state. In other words, when a network is available,
the target road surface state is obtained by the cloud
server by performing identification using the road surface
state identification model, thus the accuracy of target
road surface state may be improved, and the accuracy
of vehicle stop control is improved.
[0036] As an example, the road surface state identifi-
cation model is a trained model, and may include, but is
not limited to, a neural network and the like. For example,
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prior to the performing identification on the first road sur-
face image by using the road surface state identification
model to obtain the target road surface state, the cloud
server may train the model with data samples (including
a plurality of sample road surface images and real road
surface states corresponding to the sample road surface
images) to obtain the road surface state identification
model. Additionally, after the performing identification on
the first road surface image by using the road surface
state identification model to obtain the target road surface
state, the cloud server may annotate the states of the
first road surface images uploaded by multiple driverless
vehicles within a preset historical time period, to obtain
the real road surface states of the first road surface im-
ages uploaded by the multiple driverless vehicles, and
retrain the road surface state identification model by us-
ing the first road surface images uploaded by the multiple
driverless vehicles and corresponding real road surface
states, to update the road surface state identification
model, thereby improving the identification accuracy of
the road surface state identification model.
[0037] In an embodiment, after the acquiring, based
on the first road surface image, the target road surface
state of road surface on one or two sides of the driverless
vehicle that are provided with the door, the method further
includes: in a case that the target road surface state is a
second road surface state, outputting a first prompt mes-
sage, wherein the first prompt message is configured to
prompt that current road surface is not suitable for stop;
in a case that a first input is received from a user, con-
trolling the driverless vehicle to stop.
[0038] In a case that the target road surface state is
the second road surface state, it is necessary to continue
to judge whether to stop. In this case, the first prompt
message may be outputted, to prompt the user that cur-
rent road surface is not suitable for stop. The user may
select whether to stop the vehicle according to the
prompt, and if the user makes first input, the driverless
vehicle is controlled to stop. In other words, even if the
current road surface is not suitable for stop, a selection
can be asked of the user, and if the user selects to stop
the vehicle, the driverless vehicle is controlled to stop,
so as to satisfy user’s demand and improve user expe-
rience. As an example, the outputting the first prompt
message may be voice playing of the first prompt mes-
sage and the like, so that the user can receive the first
prompt message in time.
[0039] As an example, the first input may be voice in-
put, text input, a press on a stop driving button in the
display interface of the electronic device or the like. That
is, the user may perform the first input in different input
manners, so as to satisfy user’s demand for different input
manners, thereby improving user experience.
[0040] In an embodiment, in a case that the target road
surface state is a second road surface state, after out-
putting the first prompt message, the method further in-
cludes: in a case that a second input is received from a
user, controlling the driverless vehicle to keep moving;

in a case that a current time reaches a first time or a
distance between a position of the driverless vehicle and
a position where the second input is received reaches a
preset distance, controlling the camera to capture a sec-
ond road surface image, updating the first road surface
image to the second road surface image, and returning
to the step of determining, based on the first road surface
image, the target road surface state of road surface on
a side of the driverless vehicle that is provided with the
door, until the driverless vehicle stops; wherein, a time
difference between the first time and a time when the
second input is received is less than a preset time length.
[0041] That is, in the case that the second input is re-
ceived from the user, the vehicle keeps moving to look
for the road surface suitable for stop. In the case that the
preset time length expires or the preset distance is tra-
versed, the camera may be controlled to capture image
again to obtain the second road surface image. The first
road surface is updated to the second road surface im-
age. The process returns to the step of determining,
based on the first road surface image, the target road
surface state of road surface on a side of the driverless
vehicle that is provided with the door, to continue the
judgement of road surface state and continue the vehicle
control process according to the target road surface
state, until the driverless vehicle stops. By means of the
forgoing loop process, next target road surface state suit-
able for stop may be found to control the driverless ve-
hicle to stop, or in the case that the target road surface
state is not suitable for stop, the driverless vehicle is con-
trolled by the first input of the user to stop. Additionally,
as an example, the controlling the driverless vehicle to
keep moving in the case that the second input is received
from the user may include: in the case that the second
input is received from the user, if the number of times the
second input is received is less than a preset number of
times (e.g., twice), the driverless vehicle is controlled to
keep moving. In the case that the second input is received
from the user, if the number of times the second input is
received is greater than or equal to the preset number of
times, the driverless vehicle is controlled to stop and
move no more, so as to reduce the occurrence of ineffi-
ciency of vehicle stop due to too many loops. It is noted,
the number of times the second input is received refers
to a sum of the number of times the second input of the
user is received after the first prompt message is output-
ted when the target road surface state is the second road
surface state before the current reception of the second
input and the current reception of the second input.
[0042] As an example, the second input may be voice
input, text input, a press on a stop driving button in the
display interface of the electronic device or the like. That
is, the user may perform the second input in different
input manners, so as to satisfy user’s demand for different
input manners, thereby improving user experience.
[0043] A control process of the foregoing method of
controlling the driverless vehicle is described in detail
below with reference to a specific embodiment. By way
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of example, the method of controlling the driverless ve-
hicle is applied to a head unit.
[0044] The driverless vehicle is a vehicle supporting
360 degrees surround view park assist, and is installed
with a camera on both left and right rear view mirrors. As
shown in Fig.3, firstly, in a case that a stop instruction is
received or the driverless vehicle arrives at a preset po-
sition, a driverless vehicle stop preparation state is en-
tered. At this time, the cameras installed on the rear view
mirrors (e.g., installed on the bracket of the rear view
mirror and located below the rear view mirror body) may
be activated to scan surrounding road surface environ-
ments, to capture the first road surface image. The head
unit then may acquire the first road surface image of road
surface on the side of the driverless vehicle in the current
position.
[0045] Next, it is detected whether the head unit is con-
nected to a network. If the head unit has no access to a
network, i.e., the head unit is not connected to a network,
the head unit performs a road surface judgement based
on a preset feature database. That is, the target road
surface state is determined by matching the first feature
data with the preset feature database stored in the driv-
erless vehicle. It is judged whether the target road surface
state is a state suitable for stop. In a case that the preset
feature database does not include the target feature data
matching the first feature data, it is determined that the
target road surface state is the first road surface state,
i.e., a state suitable for stop, at this time, the driverless
vehicle is controlled to stop. In a case that the preset
feature database includes the target feature data match-
ing the first feature data, it is determined that the target
road surface state is the second road surface state, i.e.,
a state not suitable for stop, at this time, the first prompt
message may be played by voice, to prompt that the cur-
rent road surface is not suitable for stop and ask whether
to keep moving. If the user makes the first input (e.g., the
user replies with a "no"), that is, the user chooses to stop,
the driverless vehicle is controlled to stop; if the user
makes the second input (e.g., the user replies with a
"yes"), that is, the user chooses to keep moving, the driv-
erless vehicle is controlled to keep moving to look for the
next road surface with the target road surface state suit-
able for stopping the vehicle.
[0046] If the head unit has access to a network, i.e.,
the head unit is connected to a network, the head unit
uploads the first road surface image to a cloud server.
The cloud server performs road surface state identifica-
tion on the first road surface image by using a trained
neural network, that is, identifies whether road surface
in the first road surface image is good road surface (i.e.,
whether the road surface is suitable for stop), to obtain
the target road surface state, and transmits the target
road surface state to the head unit. The head unit re-
ceives the target road surface state transmitted by the
cloud serve and judges whether the target road surface
state is a state suitable for stop. In the case that the target
road surface state is the first road surface state, i.e., a

state suitable for stop, the driverless vehicle is controlled
to stop. In the case that the target road surface state is
the second road surface state, i.e., a state not suitable
for stop, the first prompt message may be played by
voice, to prompt that the current road surface is not suit-
able for stop and ask whether to keep moving. If the user
makes the first input, that is, the user chooses to stop,
the driverless vehicle is controlled to stop; if the user
makes the second input, that is, the user chooses to keep
moving, the driverless vehicle is controlled to keep mov-
ing to look for the next road surface with the target road
surface state suitable for stopping the vehicle.
[0047] The method of controlling a driverless vehicle
according to the embodiment may further improve the
functions in the field related to self-driving, and makes
use of cameras currently mounted on the vehicle, dis-
pensing with the additional installation of hardware de-
vices. The foregoing process is configured to perform
road surface identification. The determination as to
whether to stop is based on the acquired target road sur-
face state. The vehicle is not stopped directly, rather, the
determination as to whether to stop needs to consider
the road surface condition when a stop instruction is re-
ceived or the driverless vehicle arrives at a preset posi-
tion. In this way, the vehicle stop control effect and the
like may be improved.
[0048] As shown in Fig.4, according to an embodiment
of the present disclosure, an apparatus 400 for controlling
a driverless vehicle is provided. The apparatus may be
applied to an electronic device, which may include a head
unit or the like, in the driverless vehicle. The apparatus
400 includes:

a first acquisition module 401, configured to, in a
case that a stop instruction is received or the driver-
less vehicle arrives at a preset position, acquire a
first road surface image captured by a camera of the
driverless vehicle that is on a same side of a door of
the driverless vehicle;
a second acquisition module 402, configured to ac-
quire, based on the first road surface image, a target
road surface state of road surface on one or two sides
of the driverless vehicle that are provided with a door;
a first control module 403, configured to, in a case
that the target road surface state is a first road sur-
face state, control the driverless vehicle to stop.

[0049] In an embodiment, the camera is mounted on
a rear view mirror of the driverless vehicle and is config-
ured to capture a road surface image of road surface on
a side of the driverless vehicle.
[0050] As shown in Fig.5, in an embodiment, the sec-
ond acquisition module 402 includes:

a feature extraction module 4021, configured to per-
form feature extraction on the first road surface im-
age to obtain first feature data;
a first determination module 4022, configured to de-
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termine the target road surface state by matching
the first feature data with a preset feature database
stored in the driverless vehicle.

[0051] In an embodiment, the determining the target
road surface state by matching the first feature data with
the preset feature database stored in the driverless ve-
hicle includes:

in a case that the preset feature database does not
include a target feature data matching the first fea-
ture data, determining that the target road surface
state is a first road surface state; or,
in a case that the preset feature database includes
a target feature data matching the first feature data,
determining that the target road surface state is a
second road surface state.

[0052] In an embodiment, the second acquisition mod-
ule includes:

a transmission module, configured to transmit the
first road surface image to a cloud server;
a reception module, configured to receive the target
road surface state transmitted by the cloud server
and obtained from identification performed by the
cloud server on the first road surface image by using
a road surface state identification model, where the
target road surface state includes a first road surface
state or a second road surface state.

[0053] In an embodiment, the apparatus further in-
cludes:

an output module, configured to, in a case that the
target road surface state is a second road surface
state, output a first prompt message, where the first
prompt message is configured to prompt that current
road surface is not suitable for stop;
a second control module, configured to, in a case
that a first input is received from a user, control the
driverless vehicle to stop.

[0054] The apparatus of controlling the driverless ve-
hicle according to the embodiments is an apparatus im-
plementing the method of controlling the driverless vehi-
cle according to the foregoing embodiments, and has
corresponding technical features and effects, therefore
a detailed description thereof is omitted herein.
[0055] According to embodiments of the present dis-
closure, an electronic device, a readable storage medium
and a computer program product are further provided.
[0056] Referring to Fig.6, a block diagram of an elec-
tronic device configured to implement the method of con-
trolling the driverless vehicle according to embodiments
of this application is illustrated. The electronic device is
intended to represent various forms of digital computers,
such as laptop computer, desktop computer, worksta-

tion, personal digital assistant, server, blade server,
mainframe and other suitable computers. The compo-
nents, the connections and relationships therebetween
and the functions thereof described herein are merely
exemplarily, and are not intended to limit the implemen-
tation of this application described and/or claimed herein.
[0057] As shown in Fig.6, the electronic device in-
cludes: one or more processors 601, a memory 602, and
an interface including a high speed interface and a low
speed interface, which is used for connecting various
parts. The various parts are interconnected by different
buses, and may be installed on a common motherboard
or installed in another manner as required. The processor
may process instructions configured to be executed in
the electronic device, and the instructions include those
stored in the memory and used for displaying graphic
information of GUI on an external input/output device
(e.g., a display device coupled to the interface). In other
implementations, if needed, multiple processors and/or
multiple buses may be configured together with multiple
memories. Similarly, multiple electronic devices may be
connected, where each electronic device performs a part
of necessary operations (e.g., in a server array, a group
of blade servers, or a multi-processor system). Fig.6 il-
lustrates a single processor 601 as an example. The
memory 602 is the non-transitory computer readable
storage medium according to the present disclosure. The
memory stores instructions configured to be executed by
at least one processor, so that the at least one processor
implements the method of controlling the driverless ve-
hicle according to the present disclosure. The non-tran-
sitory computer readable storage medium according to
the present disclosure stores computer instructions con-
figured to be executed by a computer to implement the
method of controlling the driverless vehicle according to
the present disclosure.
[0058] The computer program product according to an
embodiment of the present disclosure includes a com-
puter program, and the computer program is configured
to cause the computer to implement the method of con-
trolling the driverless vehicle provided by the embodi-
ments of the present disclosure.
[0059] As a non-transitory computer readable storage
medium, the memory 602 may be configured to store
non-transitory software program, non-transitory compu-
ter executable program and module, such as the program
instruction/module corresponding to the method of con-
trolling the driverless vehicle according to some embod-
iments of the present disclosure (e.g., the first acquisition
module 401, the second acquisition module 402 and the
first control module 403 shown in Fig.4). The processor
601 is configured to perform various functional applica-
tions and data processing of the server, that is, to imple-
ment the method of controlling the driverless vehicle ac-
cording to the foregoing method embodiments, by run-
ning non-transitory software program, instruction and
module stored in the memory 602.
[0060] The memory 602 may include a program stor-
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age zone and a data storage zone. The program storage
zone may store an operating system, and an application
program required for at least one function. The data stor-
age zone may store data and the like created according
to the usage of the foregoing electronic device. Further,
the memory 602 may include a high speed random ac-
cess memory, or a non-transitory storage, e.g., at least
one magnetic disk storage device, a flash memory de-
vice, or other non-transitory solid-state storage device.
In some embodiments, the memory 602 optionally in-
cludes a memory located remote to the processor 601.
These remote memories may be connected to the fore-
going electronic device via a network. For example, the
network includes, but is not limited to: Internet, intranet,
local area network (LAN), mobile communication net-
work or a combination thereof.
[0061] The electronic device may further include: an
input device 603 and an output device 604. The proces-
sor 601, the memory 602, the input device 603 and the
output device 604 may be connected by a bus or in other
manner. In Fig.6, a connection by bus is illustrated as an
example.
[0062] The input device 603 may receive inputted nu-
meric or character information, and generate key signal
inputs related to the user settings and functional control
of the foregoing electronic device. The input device 603
may be, for example, a touch screen, keypad, mouse,
trackpad, touchpad, indication rod, one or more mouse
buttons, trackball, joystick, or the like. The output device
604 may include a display device, auxiliary lighting device
(e.g., an LED), tactile feedback device (e.g., a vibration
motor) and the like. The display device may include, but
is not limited to, a liquid crystal display (LCD), light-emit-
ting diode (LED) display and plasma display. In some
implementations, the display device may be a touch
screen.
[0063] The various implementations of the system and
technique described herein may be implemented in a dig-
ital electronic circuit system, integrated circuit system,
application specific integrated circuit (ASIC), computer
hardware, firmware, software and/or a combination
thereof. The implementations may include: the system
and technique are implemented in one or more computer
programs configured to be executed and/or interpreted
by a programmable system including at least one pro-
grammable processor. The programmable processor
may be a special purpose or general purpose program-
mable processor, and may receive data and instructions
from a storage system, at least one input device and at
least one output device, and transmit data and instruc-
tions to the storage system, the at least one input device
and the at least one output device.
[0064] The computer program (also known as pro-
gram, software, software application, or code) includes
machine instructions for programmable processor, and
may be implemented by using procedural and/or object-
oriented programming languages and/or assembly/ma-
chine languages. As used herein, the terms "machine

readable medium" and "computer readable medium" re-
fer to any computer program product, device and/or ap-
paratus (e.g., a magnetic disk, optical disc, memory, pro-
grammable logic device (PLD)) configured to provide ma-
chine instructions and/or data to a programmable proc-
essor, and include a machine readable medium receiving
machine instructions in the form of machine readable sig-
nals. The term "machine readable signal" refers to any
signal configured to provide machine instructions and/or
data to a programmable processor.
[0065] To provide for interactions with users, the sys-
tem and technique described herein may be implement-
ed in the computer. The computer is provided with a dis-
play device (e.g., a cathode ray tube (CRT) or liquid crys-
tal display (LCD) display) for displaying information to
users, and a keyboard and pointing device (e.g., a mouse
or trackball). A user may provide input to the computer
through the keyboard and the pointing device. Other
types of devices may be provided for the interactions with
users, for example, the feedbacks provided to users may
be any form of sensory feedbacks (e.g., visual feedback,
auditory feedback, or tactile feedback); and the user input
may be received in any form (including sound input, voice
input or tactile input).
[0066] The system and technique described herein
may be implemented in a computing system including a
background component (e.g., a data server), a comput-
ing system including a middleware component (e.g., an
application server), a computing system including a front-
end component (e.g., a user computer provided with a
GUI or web browser by which users may interact with the
implementation of the system and technique described
herein), or a computing system including any combina-
tion of such background component, middleware com-
ponent or front-end component. The components of the
system may be interconnected by digital data communi-
cation in any form or medium (e.g., communication net-
work). The communication network includes for example:
LAN, wide area network (WAN), and Internet.
[0067] The computer system may include a client and
a server. Generally, the client and the server are far from
each other and interact with each other through a com-
munication network. The client-server relationship is
generated by computer programs running on respective
computers and having a client-server relation therebe-
tween.
[0068] In the technical solution according to embodi-
ments of the present disclosure, in a case that a stop
instruction is received or a driverless vehicle arrives at a
preset position, a first road surface image captured by a
camera of the driverless vehicle that is on a same side
of a door of the driverless vehicle needs to be acquired,
then a target road surface state of road surface on one
or two sides of the driverless vehicle that are provided
with a door is acquired by using the first road surface
image, and the driverless vehicle is controlled to stop in
the case that the target road surface state is the first road
surface state. That is, in this embodiment, in the case
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that the stop instruction is received or the driverless ve-
hicle arrives at the preset position, a road surface con-
dition of road surface on one or two sides of the driverless
vehicle further needs to be acquired, and determination,
according to the road surface condition, as to whether to
stop refers to controlling the driverless vehicle to stop
when the target road surface state is the first road surface
state. In this way, the road surface condition in the case
that the stop instruction is received or the driverless ve-
hicle arrives at the preset position is considered in the
process of vehicle stop control, thus the vehicle stop con-
trol effect may be improved.
[0069] It is understood, various forms of processes as
shown above may be used, and steps thereof may rear-
ranged, added or deleted. For example, as long as a
desired outcome of the technical solutions disclosed in
the present disclosure is achieved, the steps set forth in
the present disclosure may be performed in parallel, se-
quentially, or in a different order, which is not limited here-
in.
[0070] The above specific implementations do not con-
stitute a limitation on the scope of the present disclosure.
It is appreciated by those skilled in the art, various mod-
ifications, combinations, sub-combinations and replace-
ments may be made according to design requirements
or other considerations. Any modification, equivalent re-
placement and improvement made without departing
from the spirit and principle of the present disclosure shall
be deemed as falling within the scope of the present dis-
closure.

Claims

1. A method of controlling a driverless vehicle, com-
prising:

in a case that a stop instruction is received or
the driverless vehicle arrives at a preset position,
acquiring a first road surface image captured by
a camera of the driverless vehicle that is on a
same side of a door of the driverless vehicle;
acquiring, based on the first road surface image,
a target road surface state of road surface on
one or two sides of the driverless vehicle that
are provided with a door;
in a case that the target road surface state is a
first road surface state, controlling the driverless
vehicle to stop.

2. The method according to claim 1, wherein the cam-
era is mounted on a rear view mirror of the driverless
vehicle and is configured to capture a road surface
image of road surface on a side of the driverless
vehicle.

3. The method according to claim 1, wherein the ac-
quiring, based on the first road surface image, the

target road surface state of road surface on one or
two sides of the driverless vehicle that are provided
with the door comprises:

performing feature extraction on the first road
surface image to obtain first feature data;
determining the target road surface state by
matching the first feature data with a preset fea-
ture database stored in the driverless vehicle.

4. The method according to claim 3, wherein the deter-
mining the target road surface state by matching the
first feature data with the preset feature database
stored in the driverless vehicle comprises:

in a case that the preset feature database does
not comprise a target feature data matching the
first feature data, determining that the target
road surface state is a first road surface state; or,
in a case that the preset feature database com-
prises a target feature data matching the first
feature data, determining that the target road
surface state is a second road surface state.

5. The method according to claim 1, wherein the ac-
quiring, based on the first road surface image, the
target road surface state of road surface on one or
two sides of the driverless vehicle that are provided
with the door comprises:

transmitting the first road surface image to a
cloud server;
receiving the target road surface state transmit-
ted by the cloud server and obtained from iden-
tification performed by the cloud server on the
first road surface image by using a road surface
state identification model, wherein the target
road surface state comprises a first road surface
state or a second road surface state.

6. The method according to any one of claims 1 to 5,
wherein, after the acquiring, based on the first road
surface image, the target road surface state of road
surface on one or two sides of the driverless vehicle
that are provided with the door, the method further
comprises:

in a case that the target road surface state is a
second road surface state, outputting a first
prompt message, wherein the first prompt mes-
sage is configured to prompt that current road
surface is not suitable for stop;
in a case that a first input is received from a user,
controlling the driverless vehicle to stop.

7. An apparatus of controlling a driverless vehicle, com-
prising:
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a first acquisition module, configured to, in a
case that a stop instruction is received or the
driverless vehicle arrives at a preset position,
acquire a first road surface image captured by
a camera of the driverless vehicle that is on a
same side of a door of the driverless vehicle;
a second acquisition module, configured to ac-
quire, based on the first road surface image, a
target road surface state of road surface on one
or two sides of the driverless vehicle that are
provided with a door;
a first control module, configured to, in a case
that the target road surface state is a first road
surface state, control the driverless vehicle to
stop.

8. The apparatus according to claim 7, wherein the
camera is mounted on a rear view mirror of the driv-
erless vehicle and is configured to capture a road
surface image of road surface on a side of the driv-
erless vehicle.

9. The apparatus according to claim 7, wherein the sec-
ond acquisition module comprises:

a feature extraction module, configured to per-
form feature extraction on the first road surface
image to obtain first feature data;
a first determination module, configured to de-
termine the target road surface state by match-
ing the first feature data with a preset feature
database stored in the driverless vehicle.

10. The apparatus according to claim 9, wherein the de-
termining the target road surface state by matching
the first feature data with the preset feature database
stored in the driverless vehicle comprises:

in a case that the preset feature database does
not comprise a target feature data matching the
first feature data, determining that the target
road surface state is a first road surface state; or,
in a case that the preset feature database com-
prises a target feature data matching the first
feature data, determining that the target road
surface state is a second road surface state.

11. The apparatus according to claim 7, wherein the sec-
ond acquisition module comprises:

a transmission module, configured to transmit
the first road surface image to a cloud server;
a reception module, configured to receive the
target road surface state transmitted by the
cloud server and obtained from identification
performed by the cloud server on the first road
surface image by using a road surface state
identification model, wherein the target road sur-

face state comprises a first road surface state
or a second road surface state.

12. The apparatus according to any one of claims 7 to
11, further comprising:

an output module, configured to, in a case that
the target road surface state is a second road
surface state, output a first prompt message,
wherein the first prompt message is configured
to prompt that current road surface is not suita-
ble for stop;
a second control module, configured to, in a
case that a first input is received from a user,
control the driverless vehicle to stop.

13. An electronic device, comprising:

at least one processor; and
a storage communicatively connected to the at
least one processor,
wherein the storage stores therein an instruction
configured to be executed by the at least one
processor, and the at least one processor is con-
figured to execute the instruction, to implement
the method according to any one of claims 1 to 6.

14. A non-transitory computer readable storage medi-
um, storing therein a computer instruction, wherein
the computer instruction is configured to be executed
by a computer, to implement the method according
to any one of claims 1 to 6.

15. A computer program product, comprising a compu-
ter program, wherein the computer program is con-
figured to be executed by a processor, to implement
the method according to any one of claims 1 to 6.
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